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Question Paper Code : 33457

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Fifth Semester
Production Engineering
PR 332 — DESIGN OF MACHINE ELEMENTS
(Regulation 2001)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1.  What is meant by endurance strength of a material?
2. What is meant by ‘Stress Concentration’?
3. Discuss the effect of silicon manganese, sulphur and phosphorus on cast iron.
4.  What is meant by product liability?
5.  What is the condition of self locking in worm gear drive?
6. What are the desired properties of journal bearing materials?
7.  Specify the various types of ball bearings and its applications.
8.  Define the Petroff's law.
9. Whatis .reliabi]ity7

10. List the commonly used solid modelling packages commercially available.
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PART B — (5 x 16 = 80 marks)

A spur gear pair is to be designed for the following requirements :

Power to be transmitted 50 kW

Speed of pinioﬁ 650 rpm

Velocity ratio : 3:1

Assume the suitable materials and design the drive. (16)
Or

Design a worm gear drive to transmit 25 kW at a worm speed of 900 rpm.
Speed ratio is 24. The minimum required efficiency of the drive is 85%.
16)

Discuss in detail various stages of design of a Geneva mechanism. (16)
Or

Design and draw all the components of 5 speed gear hox for an
commercial automobile transmitting power system of 45 kW. The

maximum and minimum speeds respectively are 4500 rpm and 500 rpm.
(16)

(i) With a neat flowchart, explain the different stages of product

development: ()]
(i) Discuss on the economics of design and explain the role of factor of
safety on economics. (8)

Or

At the bottom of an elevator shaft, a group of 8 identical springs are set
in parallel to absorb the shock of the elevator in the case of failure. The
elevator weighs 50 kN. Assuming the elevator has a free fall of 2 m from
rest, determine the maximum stress in each spring if each spring is made
of 25 mm diameter rod. For each spring, the spring index is 8 and
number of active coils is 12. Take G = 83 GN/m?2. (16)

A shaft is supported by two bearing placed 1.2 m apart. A 800 mm
diameter pulley is mounted at a distance of 300 mm to the right of left
hand bearing and this drives a pulley directly below it with the help of
belt having maximum tension 2.50 kN. Another pulley 500 mm diameter
is placed 200 mm to the left of right hand bearing and is driven with the
help of electric motor and belt which is placed horizontally to the right.
The angle of contact for both the pulley is 180° and x = 0.24 . Determine
the suitable diameter for a solid shaft allowing working stress of 60 MPa
in tension and 40 MPa is shear for the material of the shaft. Assume that
the torque on one pulley is equal to that on the other pulley. (16)
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An open belt connects two flat pulleys. The pulley diameters are 400 mm
and 550 mm and the corresponding angles of lap are 160° and 210°. The
smaller pulley runs at 250 rpm. The co-efficient of friction between the
belt and pulley is 0.25. It is found that the belt is in the Point of slipping
when 3 kw is transmitted. To increase the power transmitted two
alternatives are suggested, namely

@) increasing the initial tension by 10% and

(i) increasing the co-efficient of friction by 10% by the application of a
suitable dressing to the belt. Which of these two methods would he
more effective? Find the percentage increase is power possible in
each case. (16)

A steel rod of yield strength 560 MPa and an endurance limit of 350 MPa
in reversed bending is subjected to a tensile load which varies from
120 kXN maximum to 40 kN minimum. Find the safe area of cross-section
of the bar assuming a factor of safety of 2. Take correction factor for size
and surface effect as 0.85 and 0.88 respectively and stress concentration
factor as 1.6. (16)

Or

Design a muff coupling for a shaft transmitting 256 kW at 250 r/min. The
safe shear stress for the steel shaft is 50 MPa and for the cast iron muff
is 12 MPa. The allowable shear and crushing stress for the key are
40 MPa and 80 MPa respectively. The design torque may be taken as
1.15 times the average torque. (16)




